Artichokes (Cynara scolymus L., Asterceae family) are an ancient crop and medicinal plant, the 4 therapeutic potential of which was known to the ancient Egyptians, Greeks, and Romans 5 (Lattanzio et al., 2009 ). In the remote past artichoke preparations were used as a digestive aid. In 6 recent times, reports from folk medicine as well as preliminary data from scientifically designed 7 clinical studies have suggested that artichokes may have cholerectic, hypocholesterolemic, and 8 hypolipidemic properties (Gebhart, 1998; English et al., 2000; Bundy et al., 2008; Wider et al. 9 2009; Küskü-Kiraz et al., 2010) . 10
Based on the notion that dietary fibers may be beneficial in carbohydrate metabolism a recent 11 study (Vinik et al., 1998) found that consumption of an artichoke food supplement for three 12 consecutive months reduced fasting and post-prandial glycemia in type-2 diabetic patients (Nazni 13 et al., 2006) . Consistently, an independent study found that a meal of bread and wild artichokes 14 (Cynara cardunculus L.) attenuated post-prandial increase in glycemia in healthy subjects 15 (Nomikos et al., 2007) . 16
The present study was designed to assess the ability of artichoke extract to reduce glycemia via a 17 mechanism other than the action of its fibers (Vinik et al., 1998) . For this purpose, the present 18 study tested the capacity of a standardized, purified, fiber-free extract of Cynara scolymus L. to 19 lower post-prandial glycemia in laboratory rats. This extract was of particular interest with regard 20 to the study aims as it was completely fiber-free. Two different strains of rats were used: 21 unselected Wistar rats and genetically selected, obese Zucker rats; notably, Zucker rats display 22 fasting hyperglycemia and have been proposed as a possible animal model of pre-diabetes 23 (Romanovsky et al., 2008) . The effect of the acutely administered artichoke extract on glycemia 24 was evaluated after the consumption of a large meal comprising a given amount of food. Rats were 25 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59 corresponding to that of extracted plant material. Subsequently, the concentrate was purified on an 1 absorption resin through loading into a column packed with 900 mL polymeric resin 2 (Amberlite TM ); the resin was thoroughly washed with 1 L water, the purified extract eluted with 2 3 L ethanol, and was subsequently concentrated to dryness to yield 8.5 g of powder. Separation and 4 determination of caffeoylquinic acid derivatives and flavonoids in the extract was performed 5 simultaneously by a reversed phase HPLC method, using a stainless steel column (250 x 4.6 mm), 6 packed with octadecylsilyl silica gel for chromatography (5 µm 4.9% sugar); digestible energy: 3.35 cal/g, metabolisable energy: 3.27 cal/g] and water for 24 22 hours/day. Rats were fasted 12 hours before the start of the experiment (this 12-hour period 23 coincided with the entire light phase of the light-dark cycle). In Experiment 1, on the test day 24
Wistar rats were divided into four groups of n=7-9, matched for body weight and glycemia at time 25 0, and treated with 0, 500, 1000, and 1500 mg/kg Cynara s. flowering head extract. In Experiment 26 2, on the test day Zucker rats were divided into three groups of n=6-7, matched for body weight 1 and glycemia at time 0, and treated with 0, 500, and 1500 mg/kg Cynara s. flowering head extract. 2 Doses of Cynara s. flowering head extract were selected on the basis of the results of previous 3 experiments and literature data (Küskü-Kiraz et al., 2010) . In both experiments, Cynara s. 4 flowering head extract was suspended in distilled water with a few drops of Tween 80 and 5 administered intragastrically by a metal gavage at an infusion volume of 4 ml/kg, 30 min before 6 lights off. At lights off, rats were given 8 g/kg food pellets; this food amount was chosen on the 7 basis of preliminary experiments demonstrating how fasted Wistar and Zucker rats consumed this 8 entire amount in less than 60 min (this laboratory, unpublished results). Glycemia was determined 9 0, 60, 120, and 360 min after food presentation. A small (0.05 ml) blood sample was collected 10 from the tip of the tail of each rat and analyzed enzymatically by means of GL5 Analox (Analox 11
Ltd, London, United Kingdom). 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59 The results of the present study indicate that the acute administration of a standardized extract of 9 Cynara s. flowering heads effectively reduced post-prandial increase in glycemia in two different 10 strains of rats, unselected Wistar and genetically obese Zucker rats. The experiment was designed 11 to oblige rats to consume large amounts of food (a regular rat chow made up of 57.3% 12 carbohydrates) in a single meal; to this end, rats were initially fasted and then given the maximum 13 amount of food that rats of both strains were able to consume entirely over a 1-hour period. In 14
Wistar rats the effect of Cynara s. flowering head extract produced a negligible dose-dependence 15 relationship. Additional studies should be undertaken to investigate whether alternative vehicles 16 may improve extract absorption resulting in a higher degree of separation between the effects of 17 the different doses. 18
To our knowledge, the results of the present study constitute the first experimental evidence of the 19 reducing effect of an artichoke preparation on glycemia in laboratory rodents. These results are 20 consonant with recent human studies reporting the capacity of dietary artichoke (both Cynara 21 scolymus L. and Cynara cardunculus L.) to lower post-prandial rise of glycemia in humans (Nazni 22 et al., 2006; Nomikos et al., 2007) . 23
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